Vanadate as an activator of ATP--sensitive potassium channels in mouse skeletal muscle.
The inside-out mode of the patch-clamp technique was used to study adenosine-5'-triphosphate (ATP)-sensitive K+ channels in mammalian skeletal muscle. Vanadate, applied to the cytoplasmic face of excised patches, was a potent activator of ATP-sensitive K+ channels. Divalent cations (Mg2+, Ca2+) were a prerequisite for the activating process. The maximal effect was achieved using 1 mM vanadate dissolved in Ringer, increasing the open-state probability about ninefold. The active 5 + redox form of vanadate which stimulates ATP-sensitive K+ channels is likely to be decavanadate V10O28(6-). ATP concentration-response curves have Hill coefficients near three internal Na(+)-rich Ringer and between one and two in internal KCl solutions. Half-maximal channel blockage was observed at ATP concentrations of 4 and 8 microM in Ringer and KCl solutions, respectively. Internal vanadate shifted the curves towards higher ATP concentrations without affecting their slopes. Thus 50% channel blockage occurred at 65 microM ATP in internal Ringer containing 0.5 mM vanadate. The results indicate that the affinity and stoichiometry of ATP binding to ATP-sensitive K+ channels are strongly modulated by internal cations and that the ATP sensitivity is weakened by vanadate.